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DETAILED ACTION 
Response to Amendment 

1 . The reply filed on 08/25/2004 consists of changes to the claims remarks related to the 
prior rejection of claims in the previous Office Action. The above have been entered and 
considered. However, pending claims 1-12, 18-32 are not allowable as explained below. 

Drawings 

2. The drawings are objected to under 37 CFR 1.83(a), The drawings must show every 
feature of the invention specified in the claims. Therefore, the second insulating layer (claims 
27, 29, 3 1, 32) must be shown or the feature(s) canceled from the claim(s). No new matter 
should be entered. 

3. Corrected drawing sheets in compliance with 37 CFR 1. 121(d) are required in reply to 
the Office action to avoid abandonment of the appUcation. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1, 121(d). If the changes are not accepted by the examiner, the applicant will 
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be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-3, 7, 9, 11, 12, 18-20, 22-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over previously cited Khan et al (USPN 5598052; "Khan") in view of 
Heijboer (USPN 5475281; "Heijboer"). 

5. Regarding claim 1, Khan shows in figures 13a-f, a device comprising a substrate (430) 
havmg a cavity (444) that extends into the substrate, the cavity having an opening on at least one 
surface of the substrate (See Figure 13f); an anode (434) positioned within the cavity of the 
substrate; a cathode (404) positioned over the opening of the cavity (See Figure 13f), wherein the 
anode receives electrons emitted by the cathode, and wherein the anode produces an electrical 
current to an external source in response to receiving the electrons; a first grid (412) having at 
least one aperture (416 and 418) to allow the passage of electrons there through, wherein the first 
grid is constructed of an electrically conductive material, and wherein the aperture of the first 
grid is positioned between the cathode and anode (See Figure 13f); a seal for creating a 
controlled environment in an area surrounding the first grid, cathode and anode, wherein the 
controlled environment allows for electron flow between the cathode, first grid and anode 
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(Column 13, Line 60 - Column 14, Line 7); a circuit for heating the cathode (Column 4, Lines 
50-58), and a control circuit for controlling the magnitude of the flow of electrons through the 
aperture of the first grid (Column 14, Lines 8-26), thereby controlling the electrical current 
produced by the anode. 

6. Khan is silent to the cathode comprising a first insulating layer. 

7. However, Heijboer discloses that this configuration will allow for a more efficient heated 
electron emission cathode having an increased sensitivity and faster response time. 

8. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct the device of Khan with 
the cathode comprising an insulating layer of Heijboer to increase the device's heat sensitivity 
and reduced response time. 

9. Regarding claim 2, Khan shows in Figure 13f the grid as being mounted on the cathode 
rather than the anode as claimed however Khan also discloses that the location of the cathode 
and the anode may be switched (Column 14, Lines 50-52). 

10. Regarding claim 3, Khan further discloses that the first grid should be configured with a 
plurality of apertures (416 and 418) sized to allow the first grid to control the flow of electrons 
fi-om the cathode to the anode when a control voltage is applied to the first grid (Column 13, 
Lines 20-27). 
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11. Regarding claim 7, Khan further discloses that the cathode may comprise an electron 
emitting coating disposed thereon (Column 13, Lines 6-8). 

12. Regarding claim 9, Khan further discloses that the distance between the anode and 
cathode may fall between 0.5 microns and 2 millimeters (see Column 3, Lines 36-42 which 
discloses that an appropriate spacing could be 100 microns which falls within the range claimed). 

13. Regarding claim 11, Khan further discloses that the controlled environment is an 
enclosed area surrounding the grid, cathode, and anode, wherein the enclosed area has a vacuum 
drawn therein (See Figure 13 and Column 13, Lines 60-61). 

14. Regarding Claim 12, Khan further discloses that the controlled environment should be an 
enclosed area filled with a gas selected fi-om the group consisting of hydrogen, helium argon, and 
mercury (Column 11, Lines 19-22). 

15. Regarding Claim 18, Khan discloses a device comprising: a substrate (430) having a 
cavity (444) that extends into the substrate; an anode (434) constructed of an electrically 
conductive material, wherein the anode is positioned in the cavity of the substrate; cathode (404) 
positioned over the cavity of the substrate (See Figure 13f), wherein the anode is configured to 
receive electrons emitted by the cathode, and wherein the anode is configured to produce an 
electrical current to an external source in response to receiving the electrons; a grid (412); a seal 
for creating a controlled environment in an area surrounding the grid, cathode and anode column 
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13, Line 60 - Column 14, Line 7); and a circuit configured for heating the cathode (Column 4, 
Lines 50-58). 

16. Khan is silent to the cathode comprising a first insulating layer. 

17. However, Heijboer discloses that this configuration will allow for a more efficient heated 
electron emission cathode having an increased sensitivity and faster response time. 

18. The reasons for combining and motivation is the same as for claim 1 . 

19. Regarding Claim 19, Khan further discloses that the cathode should be attached to the 
substrate to create a vacuum environment in an area surrounding the anode, cathode and grid 
(See Figure 13 and Column 13, Lines 60-61). 

20. Regarding Claim 20, Khan further discloses that the cathode should contain an electron 
emitting coating disposed thereon (Column 13, Lines 6-8). 

2 1 . Regarding Claim 22, Khan further discloses that the space between the anode and 
cathode may fall between 0.5 microns and 2 millimeters (see Column 3, Lines 36-42 which 
discloses that an appropriate spacing could be 100 microns which falls within the range claimed). 

22. Regarding claims 23, and 28, Khan is silent to an insulation layer. 

23. However, Heijboer teaches that an insulating layer of ceramic (silicon nitride) may be 
used. 

24. The reasons for combining and motivation are the same for claim 1 above. 
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25. Regarding claims 24, 25, 29, 30 Khan is silent to a first conductive layer in contact with 
the first insulating layer. 

26. However, Heijboer shows in figure 1 that a first conductive layer (molybdenum layer 9) 
is in contact with the first insulating layer, and this configuration allows for proper operation of 
the heating strips and efficient electron emission. 

27. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct the device of Khan with a 
first conductive layer in contact with the first insulating layer, since Heijboer teaches this 
configuration allows for proper operation of the heating strips and efficient electron emission. 

28. Regarding claims 26, 27, 3 1, and 32, Khan is silent to a second conductive layer in 
contact with the first insulating layer. 

29. However, Heijboer shows in figure 1 that a second conductive layer (pads 14) in contact 
with the first insulating layer, and an insulating layer of silicon oxide (4) is in contact with the 
second conductive layer. 

30. ' The reasons for combining and motivation are the same for claim 24 above. 

31. Claims 4-6, 8, and 21 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Khan in view of Heijboer in further view of previously cited Curtin et al (USPN 5686790; 
"Curtin"). 
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32. Regarding claims 4-6, Khan discloses that the cathode should be attached to the substrate 
to create a vacuum environment in an area surrounding the grids, anode and cathode (See Figure 
13 and Column 13, Lines 60-61). 

33. Khan and Heijboer are silent to a second grid having a plurality of apertures configured 
for allowing the passage of electrons there through, wherein the aperture of the second grid is 
positioned between the cathode and anode, and wherein the second grid controls the flow of 
electrons from the cathode to the anode when a control voltage is applied to the second grid; and 
that the plurality of apertures of the second grid should be aligned with the plurality of apertures 
of the first grid. 

34. However, Curtin teaches that a second grid should be positioned on the first grid such 
that the plurality of apertures of the second grid are aligned with the plurality of apertures of the 
first grid to allow the passage of electrons there through in order to further limit the passage of 
electrons that are not directed toward the intended location (See Figure 2B, 207a multi-layered 
grid). 

35. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use multiple grids as taught by 
Curtin in the device of Khan and Heijboer in order to better limit the passage of electrons that are 
not directed toward the intended location, 

36. Regarding claims 8 and 21, Khan and Heijboer are silent to the electron emitting coating 
comprising a metal tricarbonate. 
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37. However, Curtin teaches that metal tricarbonate is commonly used to coat cathodes in 
order to improve their electron emissive properties (Column 15, Lines 39-45). 

38. Therefore, in view of the above discussion, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct the device of Khan and 
Heijboer with Curtin' s tricarbonate coating to improve the electron emissive properties. 

39. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khan in 
view of Heijboer in further view of previously cited Jin et al (USPN 6465132; "Jin"). 

40. Regarding claim 10, Khan is silent to the desired material for the grid is tungsten, gold, or 
tantalum, instead merely states that it should be a metal. 

41 . However, Jin teaches that highly conductive metals such as tungsten should be used to 
better control the direction of the emitted electrons (Column 12, Lines 30-35). 

42. It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to use the grid material taught by Jin in the device of Khan and Heijboer to 
better control the direction of the emitted electrons. 

Response to Arguments 

43 . Applicant's arguments have been considered but are moot in view of the new ground(s) 
of rejection. 



Application/Control Number: 10/067,625 Page 10 

Art Unit: 2879 

Conclusion 

44. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time poUcy as set forth in 37 CFR 1.136(a). 

45. A shortened statutory period for reply to this fmal action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this fmal action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

46. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter J Macchiarolo whose telephone number is (571) 272-2375. 
The examiner can normally be reached on 8:30 - 5:00, M-F. 

47. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar Patel can be reached on (571) 272-2475, The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

48. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained fi-om either Private PAIR or Pubhc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




JOSEPH WILLIAMS 
PRIMARy EXAMINER 



